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Preface
The motivation for this book on satellite remote sensing of drought stems from
the increasing demand for drought-related information to address a wide range
of societal issues (e.g., water scarcity, food security, and economic sustainability), the availability of unique Earth observations from many new satellite-based remote sensing instruments, and the advancement of analysis and
modeling techniques. Collectively, the convergence of these factors has resulted in unprecedented new satellite-based estimates of evapotranspiration,
rainfall, snow cover, subsurface moisture, and vegetation condition over large
geographic areas that can support drought-monitoring activities. To date, a
book solely dedicated to the topic of satellite remote sensing applications for
drought monitoring has been lacking. The goal of this book is to provide a survey of many new, innovative remote sensing approaches that are either being
applied or have the potential to be applied for operational drought monitoring and early warning. The book is by no means a comprehensive summary of
all remote sensing–based methods that currently exist, but rather describes a
representative set of the leading techniques that characterize major components of the hydrologic cycle related to drought.
The initial idea for this book was developed over the past five years as the
National Drought Mitigation Center (NDMC) became increasingly involved
in the development and application of information from several new remote
sensing approaches in the U.S. Drought Monitor (USDM). These activities included the development of the Vegetation Drought Response Index (VegDRI)
and the Vegetation Outlook (VegOut), as well as assisting other researchers
to evaluate and integrate remote sensing–based evapotranspiration (ET), soil
moisture, and terrestrial water storage (TWS) information. During this period,
it became apparent that there was a wealth of new, innovative remote sensing–based tools emerging that offered new perspectives into the hydrologic
cycle and could be applied to enhance drought monitoring and early warning.
This was further reinforced at both the National Integrated Drought Information System (NIDIS) Contributions of Satellite Remote Sensing to Drought
Monitoring Workshop in Boulder, Colorado (February 6–7, 2008), and the
National Aeronautics and Space Administration (NASA) Drought Monitoring
Tools Workshop in Silver Spring, Maryland (April 11–12, 2011), where a large
number of new satellite-based remote sensing tools with a focus on drought
applications were presented. At the same time, there is increasing interest
from the drought community, both in the United States and internationally,
to utilize satellite-based remote sensing information to improve our ability to
characterize drought patterns at local scales, fill in data gaps for regions with
sparse ground-based observation networks, and gain a more synoptic view of
key environmental variables (e.g., evapotranspiration, groundwater, rainfall,
and soil moisture) across large geographic areas than are captured in traditional, in situ measurement data sets. Several efforts are underway nationally
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and internationally to better unify and integrate remote sensing products in
drought monitoring, including NIDIS, the Group on Earth Observations (GEO),
and the World Meteorological Organization (WMO).
Based on this collection of activities, it is apparent that satellite remote
sensing will be increasingly looked upon to enhance global drought monitoring and to help address key related issues associated with food security and
water resources. However, understanding the diversity and breadth of the
types of remote sensing applications poised to fill this role has been challenging because these tools are often initially developed for applications other
than drought, and the scientists behind these innovative approaches are from
a broad range of disciplines such as agriculture, climatology, engineering, geography, hydrology, meteorology, and numerical modeling. As a result, much
of the work and literature related to these tools has been presented in various
professional journals across many disciplines, which can limit their visibility
within the broader remote sensing and drought communities.
In 2009, I set out to develop a book dedicated to the topics of remote sensing and drought monitoring with the goal of providing a single publication
that summarized many of these new leading satellite-based tools providing
new observations of many critical hydrologic cycle components related to
drought. Dr. Martha Anderson of the U.S. Department of Agriculture (USDA)
Agricultural Research Service (ARS) and Dr. James Verdin of the U.S. Geological Survey (USGS) agreed to serve as coeditors, bringing their extensive experience and expertise in hydrologic applications of satellite remote sensing
to the development of this book. The specific remote sensing techniques described in this book were selected for two primary reasons. First, they are either currently operational or hold the potential to be applied operationally in
the near future, which is a critical requirement for routine drought monitor
ing. Second, they have the potential to be globally applicable and of interest to
the international community. This book contains 14 chapters on remote sensing techniques that are organized into 4 parts associated with different components of the hydrologic cycle: vegetation (reflecting plant uptake and rootzone moisture deficiencies), evapotranspiration, soil moisture/groundwater,
and precipitation in the form of rainfall and snow. An introductory chapter by
Dr. Michael Hayes (lead author), the director of the NDMC, and colleagues is
included to frame the broader drought picture and the past, present, and current role of satellite remote sensing to support drought monitoring and decision support. The final chapter provides the perspective of several leading
remote sensing scientists on current challenges that need to be addressed by
the remote sensing community to support drought applications, as well as a
look to the future regarding new opportunities for the further advancement
of satellite-based Earth observations in this application area.
Brian D. Wardlow
Assistant Professor and GIScience Program Area Leader
National Drought Mitigation Center
School of Natural Resources
University of Nebraska–Lincoln
Lincoln, Nebraska
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